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Watci (and Fuci) flow down hill...

F-15 FUEL GRAVITY
TRANSFER SYSTEM

By GLENN HARPER/Lend Engineer, Fuel Systems Design, McDonneil Aircraft Company

FIGURE 1-F-16 FUEL TANK ARRANGEMENT

Right Wing Tank
{Transtar Tank)

Tank 2
(Right Engine

Tank 3
[Left Engine
Feed Tank}

Left Wing Tank
{Transter Tank)

Tank 1
{Forward Teansfer Tank)

When early man first attempted to
carry water from the stream to his fire-
side, he must have quickly tearned the
maost basic law of Hluid system design —
‘“Water flows downhill.” And shortly
thereafter, he probably also observed
the first corollary to that law — “The
hill is never in the right placel”

The fuel systems of high perform-
ance fighter aircraft must obey that
same basic law during any mode of
operation that uses the force of
gravity to transfer fuel from one tank
to another. The fuel system of the
Eagle includes a series of fuel transfer
pumps to transfer fuel from the
transfer to the feed tanks, but in the
event of pump failure, a back-up
system (the “Gravity Transter System”)
lets gravity take over and perform the
fuel transfer function. What compli-
cates things for the alrplane is that the
“hill” is constantly changing because
of alrcraft attitude, acceleration, etc.
~— minor matters for our caveman but
Important to a pilot. However; this

20

characteristic can be used to the
pilot's advantage since he can mani-
pulate the “slope” and "location” of
the *hill” to improve the performance
of the gravity transfer system.

This article will describe the opera-
tion of the F-15 “fuel gravity transfer
system;” the effect on the system of
the height and slope of the “hilt” that
the pilot provides; and what you — the
jock — should do if a transfer pump
failure occurs. Just a few simple rules
related to aircraft pitch angle and
throttle setting will suffice to bring
you and your Eagle safely home.

BASIC FUEL TRANSFER SYSTEM

To understand the Eagle’s fuel grav-
ity transfer system, a brief look at its
basic fuel system is needed Fuel is
carried in five internal tanks, as shown
in Figure 1. Feed tanks 2 and 3,
located near the center of the aircraft,
supply fuel directly to the engines.
Fuel is transferred to these feed tanks

from three transfer tanks, one lotated
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FIGURE 8- EFFECT OF ENGINE FUEL FLOW AND AIRCRAFT
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FIGURE 6 - EFFECT OF ENGINE FUEL FLOW AND AIRCRAFT
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FIGURE 7- TYPICAL ENGINE FUEL FLOW REQUIREMENTS

{ Air superiority configuration)
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PUMP FAILURE DETECTION AND
PILOT ACTION

Now that we have reviewed the F-15
basic fuel system and the gravity
transfer system, we must answer the
questions of how to detect transfer
pump failures and what pilet actions
are required once a fallure is sus-
pected.

The gpilot can detect a transfer
pump failure by monitoring the fuel
quantity gaging system and the fuel
low level warning light on the caution
light panel. Any of the following indi-
cations should be reason to suspect a
failed transfer pump:

e Premature low level warning.

® Fuel quantities remaining con-
stant in one or more transfer
tanks while others decrease.

o Feed tank fuel level decreasing
with fuel remaining in any trans-
fer tank.

If a failed transfer pump is sus-
pected, the following action should be
taken:

& Minimize fuel consumption and
plan to be “on the ground” with
normal fuel reserves.

s Do not exceed steady state power
settings corresponding to 3500
PPH/ENG and attempt to main-
tain a 3° ta 79 nose-up attitude by
chserving the pitch angle ladder
on the head-up display. (Tran-
sients are acceptable outside
these power setting and pitch
attitude boundaries provided the
aircraft is returned within the
boundaries prior to feed tank
depletion.)

o [f failure occurs during takeoff or
climb-cut, continue to climb to
safe altitude but do not exceed
intermediate power.

TO CONCLUDE

The F-15 gravity transfer system
allows an aircraft with one or more
transfer pump faiiures to return safely
to base. A measure of its performance
is the amount of unavaslable fuel left
in the transfer tank at feed tank deple-
tion. if the limitations are observed,
the pilot can expect to land safely
with no more than 150 pounds of
unavailable fuel in any transfer tank
having a faited pump. Sustained oper-
ation outside these limits results in
more transfer fuel belng made un-
avaflable — that’s sort of like early
man trying to make water flow “up-
hill* from the stream to his fireside.
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Like my hew outfit? Would
you like to have a Fleagle T-
shirt, 100? It's really easy. My
triends at TAC ATTACK need
your help in providing aircrews
with the best information on
survival, weapons delivery,
tactics, life suppori, main
tenante. aviation history ... even
safely. PAGCAF and AAC
aircrews and maintenance folks
shouldn’t be bashiul erher
we need your inputs. 100
200,000 eager readers are wait-
ng.

My friends, the editor, Stan
Hardison, and 3g1 Brown, will
provide any editorial and artistic
services you need. All we need
i3 an article,

Eath month, the author of the
begt artigle published will
receive a genuine rust-proof,
non-magnetic Fleagle T-shirt
just like mine. Send a!) articies
to:

Editor, TAGC ATTACK
TAC/SEPP

Langley AFB, VA 23665
Phone: ATVN 432-2937/3373

I’ll be waiting to hear from you!

A
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